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PROGRkM RATIONALE

The need of this curriculum is predicated on the emergence of a vast

population of recreational bicycle owners and operators. The latest sta-
-

tics state that one million Americans rode bicycles in 1974. These bi-

cycles, due to their age, degree of satisfaction, and the lack of owner-

instituted maintenance have a potential for supporting employment oppor-

tunitie specifically directed to the sRle, repair, and maintenance of

bicycles.

As the world changes with time, so does the employment requirements

and needs change for hiandicapped people.

Therefore, the purpose of this bicycle repair curriculum guide is

to provide a program to train and aid handicapped children and produce

children with a _valuable and needed skill for use in the employment

market.

In addition to and along with the acquisition of a labor skill, the

program will try to provide a development of work and social interaction

skills for,the handicapped students.

The'bicycle repair cUrriculum has been broken down into three com-

,petence-based levels to provide for the physical and mental limitations

of the student. Each level will correspond to a pre-determined employ-

ment entry-skill level.



The curriculum has been designea to provide a general.and com-

plete guideline to be followed to fit a given situation criteria.

Schools for the deaf across the naLion are faced with the problem

of increasing numbers of multiple-handicapped deaf students. Pennsyl-

vania State Department of Education officials have assured us that a

siMilar condition exists in this state.

Approximately 20% of the 241 students enrolled in our secondary

program have multiple handicaps. Multiple-handicapped deafjstudents

have lower achievement levels than "normal" deaf students and require

specital programming to meet their unique needs.

Multiple-handicapped deaf children are already handicapped, and

should nOt be further handicapped by going into a world of work without

trade skills necessary for securing and maintaining employment..

The following is an example of a curriculum outline to be uSed for

our bicycle repair course.

It consists of competency level, unit of study--specific lessons,

the teacher activity (objective), a student activity or operation, and

a reference of technical Information sources. In the reference column

will be a number of parentheses. This will refer to the listing in the

bibliography.



OBJECTIVES

Objectives

1. To design and implement an occupational training program

in Bicycle Repair far multiple-handicapped students

2. To 'serve those multiple-handicapped stbdents who cannot

succeed in a regular vocational program without special

adaptation of the program.

3. T- provid.= the students with tho tcchnical knowledge and

principles utilized in bicycle repair.

4. To provide the students with an appreciation for good work

habits, craftsmanship, business relations, and customer

s9rvice.

5. To identify and make information availableelative to the

program which might be transferred to regular prograts operating

within the schools of Pennsylvania.

6. To make available to the Pennsylvania Department of Educa-

tion the research findings pertaining to the doaf partici-

pants.

5



MAJOR CURRICULUM COMPONENTS

The curriculum shall_be divided intb three major components,

Level 1, Level II, and Level III, eadh with a specific teminal ob-

jective and direct relationship to the student's acquisition of the

prescribed omployment entry skills.

The following is a brief description of each level: .

Level 1: General Service Level:

The first segment of a three-part program offering di-

rected to develop the competencies necessary far fun-

damental general serviCe and normal preventative main-

tenance related to safe bicycle upkeep. Theterminal

skill development in Level I shall be related to: ac-

quisition of proper safety procedures, workmanship

habits, adjustment and replacement of accessories and/

or mechanical components not requiringrcalibration and

0 diagnostic capabilities, and/or cognition of the en-

gineering principles in the mechanical operation of the

bicycle. Appendix B specifies the skills to be ac-.

quired at the Level I program offering.

Level II: Advanced Service and General Mechanical Repair:

The second segment of a three-part program offering di-

rected to develop the competencies necessary for per-
,

forming the advanced general servides and fundamental

9
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general meChanical repairs critical to safe. bicycle.up:-

keep and operation. The terminal skill development in

Level II shall be related to: acquisition ofproper
=-.

safety procedures, workmanship habits, adjustment 'and're-

placement of accesS'ories and/or mechar-lical coMponents

quiring basic calibration and diagnostic capabilities,

and the simple engineering principles critical to the

safe operation of the.bicycle. 'Appendix B. specifies

. the skills to be acquired at the Level II program offering.
/

Level III Advdnced Mechanical Repair a- nd Shc.,p Management:*

.

The terminal segment of a three-part Agram offering di-

recteco develop ihe competencies necessarY for perform-

:

ing the advanced general mE2hanical repairs critical to

safe bicycle upkeep and operation as well as the concepts

of owner/operator shop management and customer relations.

The terminal skill develOpm&lt,in Level III shall beJrc-

lated to: acquisitionOf proper safety procedures, work,-

manship habits, 'a4justment and replacement of_mechanical

components requiringadvanced calibration and-diagnostic

capabilities; engineering principles clit:Ical to the

safe operation of the bicycle, legai'restrains on bi.;47cle

repair, history of bicycle developMent5 and the:concepts

of customer relations mandatory for the operation Of a
C.

-bicycle repair shop. Referenced -Appendix

7
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LEVET. 1

UNIT/
LESSON

.

,

TEACRER

OBJECTIVE

.

. STUDENT

ACTIVITY

..........,._

,

REFERENCE c

.

INTROblICTION
.

I

i

i

<

.

,

,

.

Tires

4

4
s wingiwwwwww.

:

,

P

General class Teacher,will discussomervisuf

requirements, aids, and demonstrate,the genet

safety rules, and basic safety'rules, use of ,,

tool use, Fork and work habits that are requited

habits'
' at all times, /

General History Teacher will discues,'nee multi media

and display the, brief highlights of c,

'the development otbiCycles.

. .

. ,

Employment: Teacher will give description of job
,

titles and functions,working hours,

---"T,acationi-i--attitudes andApay of

. .various aspects of bicyclifilitir--
_.,

,

ocabulary TeaCher Will give discussion on.,

importance of key'exPressions needed

'for employment.

,
.

Types. -. Teacher will give dieCuspiOn of the

Major typei of bieycies, ,

.

.

Legalities' Teacher will give the,exolanatim ,,

. .
. .

. vf basivlawslof liability, reason-,

sibility and ideal ordinances.

.

FielOripa. Teacher will arrange trip to lo:al

bicycle repair and.manufactur1n4

firk: .

Safety rules Teacher will giVe discussion 'and

'tdemonstration of the safe operOon:,

'of equipment and tools. .

.........___

11 will receive written

At I take a preen' oh the

c qta of safety,.tool use and

work. habits.

StUdents will teview films, charts,

slides and written materials on

history.

.

. .

Students will review charta,istides,.,

and'written material on employment

aspecte. ',,, .

,

Students will review multi media

information throUgh review of charts

and slides on Vocabulary.'

,

, ,

Students will review Multi media

informatiOn on types of bicycles.

Student will review written material
.

and multi media on legalities.
,

. .
,

Studentwill reView experiences of ,

local manufacturingfacility.

.

. ,.

StUdentswill review multi media

material and deMonstrate,safety

knowledge on adtual.equipment'and

tool", . .

.

,.. .

C

School iciplinary

codr 1 manuals,

and i text

books

(19)

,

.

LOCal bicyclee

repair companye

nt--TiTerllCotFor---

luestionnaire'
.

(11)

,

Local Police

station

.

.

.

)Telephone

tdirectory

.

(181A.,397)

,I

.

.42



LEVEL I

UNIT
LESSON

.

TEACHER

OBJECTIVE

STITEKT

ACTIVITY
REFERENCE .

Tires

(Continued'

.

...

Tubes

0

Tool Dse

Work Habits

,

. .

Defectiveness

Rubbing

Sizes

Safety Rules

.

Tool Use

,

Work Habits

Sizes

,

Teacher will give discussion aid

demonstration of the proper anl

correct use.of tools.

Te'icher will give discussion aid

demonstration of proper work habits,

,

Teacher will demons! :e WI

methods of locating p ''Iir

Teacher will demonstrate V,,iialls
,

causes for rubbing, and correction

thereof. '

Teacher will give discussion End -'

demonstration of'actual tire size.

the knowledge and'recognition thereof

Teacher will give discusiion id

demonstration of the safe Operation

of equipment'and tools

.

Teacher will give discussion and

hmonstration of the ptoker and

tools.'

Teacher Will give diecusaiOnAill--7--.Studenta.

'demonstration of proper wort( 4abits.'

,

Teacher will give demonitratiin and

discussion of actual tube sin

the knowledge and recognition thereof

Students wilt review multi media

material's full domnstrate correct use

of tools on actual equipment.

Students will review multi media

materials and demonntrate proper work

hahits while working on actMal

equipment,

Shdents will'ioviow materiala and

Perform work on actual tires.,

Stueent9 will perform correetive

work en actual equipment for tire

ruhbiug.

Students witt review wrttten and

Visual rAterial, the actual ldentifi-

cation'of tr,be sizes. 1.

Students will review.ulti media

material and demInstrate safety

knowledge on actual equirriont 36d

.tools ,

Students will review tmlti molb

materials'and demonstrate correct use

of tools on actual eqni unit.

will review Nttl medil

maerials and demonStzation-41f_pror

work habit's while workiir, on attual

equipment.

Students'will review written and

.viSual materiel, actual identificatiel

of tube sizes.

,

....

(17, Pg, 207)

(18, Pg. 490)

(9, pg. 54)

(9, Pg. 51i)

(5, PO)

''

(18, Pg. 397)

(17, Pg. 207)

.

.

.. (18, Pg. 490)

(5, Pg. 2)

.

14
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LEVEL I

UNIT
LE'SSON

ubes

(continaed)

Valve Stem

Pressure

Removal'

Replacement

Pressure

) 4

ReMoval

gheels'

Replacement

Safety Rules

Tool 'Use

16 t'

TEACBER

OBJECTIVE

1TITDENT

ACTIVITY
REFEiENCE '

IMMEMMalmmmo

Teacher will demonstrate' problems

with function of and removai thoreof.

Teacher will give discussion of prope

inflation pressures of the tube sizes

tools and equipment
.used.,.,

Teacher will give dicussion and

demonstration of,prow method.; and

equipment useth

Teacher will give discussion and

demonstration of proper methods and

equipment used. ,

Teacher will give di0U4sion'of prOpe

inflation Pressure, tools and

equipment used,

Teacher Will dif,FAn and

demonstration proDer methods and

equipment used.

Teacher will giv discumion and

demonstration o!" 7)=TT'nethods and

equipment used.

Teacher will give Amnion and

demonstration cf t5e 60,fe operation

of equipment ald

Teacher will g'..ve dimssion anU

demonstration r: tae p7mer and
,

correct use of

_

Students will perform work on actual

valve stem.

Students will review Charts, and

perform work on actual equipMent.

Students will perform work on actual

equipment removing tubes.

Studenta will perform-work on actual

equipmentjeplacing tubes,

Students will review pressure and

actual perfOrmante on tubes.

Students will remove tubes 'actual

equipment,

t.......o.emmmormlmamymmo..m.mmommom

(9, Pg, 59)

(5, Pg. 2)

(9, Pg. 55)

(5, Pg. 45)

(9, Pg, 57).

(5, Pg. 45)

(5, Pg. 2)

Pg: 55)

(5, Pg. 45)

Students w?.11 replace tubes actual.
(9 ,,pg, 57)

qUipment,
(5, Pg. 45)

Students will'review multi media

aterials and demonstrate safety

nowledge on actual equipment,

Students will review multi media

laterials and demonstrate correct

ise of ieols on actual eduipment,

77

611111M..,....P.IM.1.mmomi.d..........

(18, Pg. 397)

(17, Pg, 207)
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...............0.Mor~wm.m.=."~w~.~..................

-"LEVELI

UNIT
LESSON ---------------

eft*

1

TEACHER
,

; OBJECTIVE--

.....s..........werwarwa.

STIRENT

ACTIVITY

......................

REFERENCE

Wheels /

(Continued)

.

,

Frames

,

Work Habits

Rims

Spokes

Bearings

Coastr Brake

Safety Rules

Tool Use .

.

Work Habits

4

Teachers will give discussion lnd

demonstration of proper work 1111)10.

,

. ,

Teacher will give discussion.al

demonstration of problems of !Waft-

ance for rims.

Teacher will give discussion aid

demonstration ol straightening and

tig4ening methods for spokes.

Teacher will give discussion ald

demonstration of proper,maintemance

and lubrication methods for beirings.

.,

Teacher will give discussion ald

deMonstration of proper maintemance

and lubricatien methods for coulter

brake.

Teacher will give discussion aid

demonstration of the safe operdtion

of equipment and tools.

,

Teacher will give discussion aid

demonstration of.the. Proper an4

correct use of tools,

Teacher will give discussion and

demonstration of proper workilibits,

Students will review multi.media

materials and demonstrate proper work

habits during work on actual'equips

ment,

,

Students will perform proper rim

maintenance on actual equipment.

Students will krform actual spoke

maintenance on equipment,

Students will perfonn actual bearing

maintenance on equipment.

Students will perform actual coaster

maintenance nn equipment.

Students will review multi media

materials and demonstration safety

knowledge On actual equipment and

tools,

Students will review multi media

materials and demonstrate correct

use of tools on actual equipment.

Students will review multi media

materiels.and demonstrate proper work

habits'during work on actual equip-

ment.

(18, Pg, 490)

.

(9, Pg. 86)

(9, pg, 86)

(9, Pg. BO)

/

(13, Pg. 94)

(18, Pg. 397)

(17, Pg; 207,

(18, Pg, 490)
,
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---...---.........
.

LEVEL I
0)

UNIT °

.

LESSON

---............7

.

,

TEACHER

OBJECTIVE.

STUDENT

ACTIVITY

...---.

WEFT

Frames

(Contino,J)

.

,

,

Brakea

1

,

Chainguard

Fenders

.

'dandle Bars

Head,_3et

Seat
,

4ment

Stec

,

Safety Rules

Tool Use

.

t

Teacheryill demonstrate basic

replacement, maintenance, and edjust-

ment of chainguards.

Teacher will demonstrate basic

replacement, maintenance, and adjust-

ment of fenders.
1

Teacher will demonstrate basic

replacement, maintenance, and edjust-

ment of handle bars,

Teacher will 'demonstrate basic

replacement, maintenance, and edjust-

ment of head sets.

, ,

Teacher will demonstrate basic

replacement; maintenance, and edjust-

of seats,
,

Teacher will demonstrate basic

replacement, maintenance, and edjust-

ment of stems, .

Teacher will give discussion arc],

demonstration of the safe operction

of equipment an,'71.tools,

Teachervill give discussion ard

demonstration of the proper an c.

correct use of tools,

,

!,,,,Lit /s will orrectly perbrm

me thods of repair, maintenance,

adjustment on actual chainguards,

Students will cr.rectly perform

methods of repazr, maintenance, and

adjustment on rtual fenders.

.,

Students will correctly perform

methods of repcir, Maintenance,

and adjustment on actual handle bars.

.

Students will correctly perform

methods of repair, maintenance, and

adjustment on actual head.sets.

Students will correctly perform

methods of repair, maintenance, and,

adjustment of actual seats.

,...

Students will correctly perform

methods of repair, Maintenance,

adjustment on actual stems.

Students will review multi media

materials and demonstrate safety

knowledge on actual equipment.

Students will review multi media

matrials and demonstrate correct

use of tools on actual equipment.

o'J
.

.

-..,....mmimed,4, ......M.

, 2g, 16)

(5, Pg, 15)

(54 Pg. 9)
,

.

(5, Pg, 11)

.

(5, Pg. 7)

(5. Pg, 10)

.(18, Pg. 397)

.

.

(17, Pg. 207).
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LEVEL I

UNIT

LESSON

-----------------------:-...._...

TEACIIER

OBJECTIVE

STUDENT

ACTIVITY

.

REFERENCE

.

Brakes

(Continued)

AcceSsoriei

..

1

,.,

Work Habits

,

Cables
,

Levers

.

Frame Unit

.

Safety Rules ,

,

3

4.'

Tool We

.

Work Habits

, ,

Lights

,

...........

.

Teacher will give discussion and,

dcloncration of proper work habits,

.

Teacher'will demonstrate the method

of removing and replacing cables.

Teacher will demonstrate the proper

method of removal and replacement

of levers. .

.

Teacher will demonstrate the proper

method of removal, and replacement

of frame units.

Teacher will give discussion and

demonstration of safe operation ,

of equipment and, tools,

.

Teacher will give discussion ani

demonstration of the proper and

correct'use of tools,
w

Teacher will give discussion ani

demonstration of proper work habits,

, .

Teacher will demonstrate the p6per

methods of removal,,replacement and .

akustment of lights.

.

Students will review multi media

materials and demonstrate proper work

habits during work on actual equip-

ment.

.

Students will correctly remove,

replace and adjust cables,

Student will correctly.remove,

replace and adjust levers,

el
Student will correctly remove,

replace, and adjust frame units,

,

Students will review multi media

materials and demonstrate safety

knowledge on actual equipment.

,

.

Students will revieW mdlti media '

matertals and demonstrate correct

use of. tool on actUal equipment.

.

Students will review nmlti Media

materials and demonstrate proper

workliabits during ,werk on actual

equionent. .

Students will correctly perform

removal, replacement and edjustment

of lights,.

,

.

,

(18, Pg. 490)

(5, Pg, 28)

. (5, Pg. 25)

(5, Pg. 31)

(18, Pg. 397)

(17, ?g, 207)

.

(18, ?g, 490).

.

Actual

Equipment

(

23
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LI

! LEVELjl

MIT
LESSON

TEACHER
.

OBJECTIVE

SIZENT

A(71IVITY

...........................5.

Student will correctly perfor41'

removal, replacement, and adjusment

of reflectors. .

Studpnt will correctly perfpt4

remolfal, replacement and adjustmen6,

'of bags,

Student will correctly perform

removal!, replacement ancl adjustment

of baskets.

Student wIll correctly perform

removal, replacement, and adjustment

of air pumps,'

Student will correctly perform

removal, replacement and 'adjustment

of mirrors. ,,

a

I ,

0

Student will correctiy perfonn

removal, replacement, and adjustment

'of horns.

,

,

.

,

'-N

,

......mmwm

REFERENCE

,

Accessories

(Continued)

,.

.

.

,

,

d

,1

.

.1

Reflectors

a

Bags

Basketa

Air Pumps

Mirrors '

Horns

,

a

1

i 0 ,

Teacher will demonstrate the proper

methodi of removal, replaceme0, and

adjustment of reflectors,

Teacher will demonstrate the roper

methods of removal; replacemenr and

adjustment of bags.

Teacher will demonstrattthe proper

methods of removal, repfacemee. and
.

adjustment of baskets. 0

',.!

Teacher will demonstrate the roper

methods of removal, replacemen: and

adjustment of air pumps.

Teacher will deMonstrate the proper

methods of removal, replacement and

adjustment of mirrors. ,

Teacher will demonstrate the proper

methodsof removal, replacement and

adjustment 'of horns.

1 ,

.

!

q

1

1

Actual

Eq'uipmint

,

Actual

IEquipment

Actual 4

Equipment

i

Actual .

Equipment

Actual

. Equipment

s

.

Actual

Equipment

/

,

.

. .

S

25



4

LEVEL II

UNIT
LESSON

TEACHER

OBJECTIVE

.

.

..............,,..........................

Teacher will give.discussion and

'demonstration of the safe opervion

of, equipment and toolsi

Teacher will givediscussion and

,demonstration of the,proPer and

'correCt use of tools.

,

,Teacher will give discuision and
,

demonstration of'proper 'work habits,

.

,

.

Teathar will give 4iscussion and'

u'se of Multi media materials for

course requirements,,

,

, .

Teacher will'give discussion and

use,of multi media Materials.on

history, .

.

Teacher will give discussion ard use)

of multi media materials on Vont),

ulary.
,

,

Teacher.will give 4seussion and uie

of milti media materials concerling

bicycle types.'

.

, 0

Teacher will

c
give discuision and use

of mulft,media materials concerling

legalitieas
'. ,,,

.

...............,................

. STUDEUI'

'ACTIVIV
,

,,.

Students will review mulemedia

materials and demonstrate safety

knowledge on actual equiement and

tools.,

Students will review multi media,

materials and dmonsitato rctct.

Use of tools on'aclual equipment.

.

Students will review multi media

materials and dem9nstrab. Pro'per

work habits during work on actual

equipment; :

.

SiUdents.wili review materfills..

.

Students.will review materials and

pass an exam on history.'

Students will review meterials and

pass an exam on.vocbulary. .

. ?

StukntaiiiII'review ilatertap and

pass an exam on bicyclelypes;

.

Students will review'materials and,

nass an exim on legalitqs. ..

,

.

REFERENCE

,

(18, Pg. 397)

(17, Pg. 207)

(18, Pg..490) ,

16001 policy

.,..

. .

Crooned from

Questionnaire

,

(20)

,

(18, 2gi,26)

.

,

INTRODUCTION

.

,

'

..,1'

.0

. ..

s

.,

,

Safety

Tool Use

Work Habits

.

Requirements

and Purpose of

Course ,

,

Intermediate

History

.

.Vocallplary i','

Bicycle Types

,

.

Legalities' ,

'
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it

v!.

LEVEL II

um

,

LESSON '
TE4CHER

, , OBJECTIVE
,

STUDENT

ACTI1T7
REFERENCE .

Gear Units

,

,

.

.

.

Safety

Tool'use

.

Work Habits

Derailleur

.

Coaster

.

Multi Speed Unit

.

r

.

Teacher win discuss, and Aemonotratc

the safe operation of equipment

and tools,

Teacher will sive &discussion lInd

demonstration of the proper an

correct use.of tooli,

Teacher will give discussion and

demonstration of proper Work habits,.

,

,

Teacher will give a multi media

discussion/demonstration on barx

concepts; related technology;

calibration; diagnostic problem;

and vocabulary concerning dernigeurs,

Teacher will give a multi media

Aiseussien/demonstration on basic

concepts; relqed:technology;

calibration; diagnoatic problemo;

and vocabulary concerning coastnrs.

Teacher will give a multi media

discussion/demonstration on bturt

concppi,s; related technology;

,ealibration; diagnostic problem;

and vocabulary concerning multi speed

units.
,

,

,

.

.

Students will review miti,media

materials and demonstrate safety.

knowledge on actual equipment.

.
,

Students will review multi media

materials and, demnestrate coirect

use of tnola ongetual equinment,

,

Students will review Multi media

materials and demonstrate proper

work habits duriug work on actual

equipment. , ,

Students will review multi,bdia

demenscration/discusSion and per-

form problems on actual equipment

related to derailleurs,

,

..

Students will review the, multi merlia

demonstratinnldiscUssion and per-

form problems on actual equipqmpt ,

related to Coasters,

Students will review the pia media

demonstration/discussion and per-

form,nroblems on actual equipent

related to multi speed units.

,
,

(18, Pg, 397)

/

(17, Pg. 207)

.

(18, Pg. 490)

(9, Pg, 11)

(9 Pg. 94),

(9, Pg. 35)

.
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' EvEL II

LNIT
LESSON

Brakes-Coaster Safety

Tool Use

Work Habits

Dragging

Sticking

Arm Breakage

Squeak

41=0,M400.1.'

Teacher will .401r-- n ani

dcmont:rate thL nv on )f

equipment and tcolil,

Teache: will give iiscani

demonstration 6.: - and

correct use of .;o,.

Teacher will gi' c ani

demonstration .0 ha)its.

Teacher will Om It'

discussion/demom, 111 basic

concepts; relate.

..calibration; dja Dstr 77:Dlem3;

vocabulary concer

Teacher will give alr ,edig

discussion/demons:. baaic

concepts; related ,z.logy;

calibration; diagnr..,:l.c oroblemi;

vocabulary concernime:

Teacher will give :. .-". media

discussion/demonson on bas.:c

concepts; related terIhnKogy;

calibration; diignos-dc problem;

vocabulery concern* arm breakle.

Teacher will give ruirj eii

discussionldemonstraLlr- - c

concepts; related

Calibration; diagnost: 7*.lemf:

vocabulary concerning ::7:aaking.

A

ZEMKE

Students will revi multi nedia

materials and lieM.::trAte orrect
,

use of.tools nri arE'Jal equinment.

Students will reviei. multi media

imterials and demmtrate correct

use of tools on,sctual equipment.

Students will rev-

matoriAls and der

frk habits while

actual equirrunt,

milt media

ltrate pre?er

rcin nn

Students.will review the multi media

demonstration/discusiion and In-

form problems on actual equipment

related to dragging. .,

Students will review the multi media

,demonstration/disnuEsion and perform

problems an actual equipment related

to sticking.

Students will review the multi media

demonstration/dincussiokand perform

form probleim,1' on nctual equiment

related to arm.breakage:

Students will review the multi medta

clemonstratinn/diseussion and perform

!Problems on actual equipment related

to squeaking.
.

(is, Pg. 397)

'*, Pg. 207)

Pg. 490

(4, Pg. 73)

(4, P. 73)

(4, Pg. 73)

(4 Pg. 73)

30
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tr.". It

UNI

Brakep,Caaster

1(Conti: ed)

Tires

411

LES3ON

Jerkyiess

Slipping

Safety

Tool Use

TECHER

011E7TIVE'

Work Habits

?Uncture

Teacher .:7T multi me'.'Ha

dismsE --A2=7,stration ot brie

concepts, rela:mdtechnology;

calibra=1; claznostic problem:

vocafluLr cam:ening jerkynest.

Tencher ',rill give multi media

discuss.ipl/demonstration on'batie

concePtr: related technology;

'calibrat:on; .Angtostin problem:

vocabulm concerning slipping,

Teacher %ill discuss and demoutrate

the safe operation of equipment.

and tools.

Teacher will give discussion and

demonstration of the proper and

correct use of tools.

Teacher give discuszion and

demonstration of lroper work hnbits.

Teacher will give multi media

discussion/demonstration on tin

concepts: related technology;

calibration; diagnostic problers;

and vocabulary concerning punccure.

32

3TUDEKT

ivrn

10L1 review multi'mLia

.emonsIti-7,:discussiora and er-.:.)r

'aroblr n nctunl equi;.pment re: ate..

:o jernTmess,

REFERENCE

(4, Pg. 74)

Studen7. wili 7.eview the multi modiri (4, pg. 74)

(,emons:ratielidiscussion and rerforr

pn actual equipment relatcH

sli7ping.

'tudents will review multi media

materials and demonstrate correct

use of tools on actual equipment.

Students will review multi media

materials and demonstrate the;v77.:c

use of tools on actUal equipment

Student s. will review multi media

materiaLs and demonstrate nrver

work knits while workinc on actual

equipment.

Students will revieW multi media

demonst:ation/discussion and per7,rm

problems on actual equipment re1a:e6

to puncture.

18, Pg. 397)

17,.Pg. 207)

1,1.8, Pg. 490)

Pg. ,46,

33



127EL II

.111.111..

0 't

LESSOi
TEOER:

OBJEZTIVE

FI'lIDE;%!

REFERENCE

,

Tires

(Continued)

Rubbing

Rim Cas

Uneven 14ear

Balance

Sfzes

Types

Teacher will gine multi media

discussim/demonstration on ft

concepts; related technology;

calibration; diagnostic proble-s;

and vocabulary concerning nil* ag

Teacher will give multi media

discusaioniiemonstration on :he

concept-1; related technology.

.calibrazion; diagnostic problems;

and vocabulary concerninfrim cuts.

Teacher'will gtve multi media

discussImidemanstration on thl

concepts; :elated technology;

calibratiom; diagnostic problc s;

and vocabulary concerning uneven weu

Teacher will gi7e multi media

discussionidemomstration on the

concepts; relatg technOlor;

calibration; diagnostic prt.lens;

and vocabulary concerning baiance.

Teacher will give multi met:

discussion/demonston

concepts; related .;egUnolv

calibrati=; tiarosric prnE

and vocablAar, comeerning

Teacher will give: multi medf:

discussion/demonstration on

concepts; :elated technol.og,::

calibratiov, diagnostic

and yocabulary cincerci

:.-....deuts will review multi media

..-rinstration/diusslou

7-:cl.qems cr actv
. cluipmek, related

S.t'adeut wj..1 revi,i,; multi mpiia

:nstration/dLscussion aH perform

;:roblema on acme: equipmen relater::

o rim cuts.

Students will reyiew lulti 711cia

demonstrattocussion etc. per:on

problems OT arual equipmen: related

to uneven wen%

t,

Students wila review th2 multi media

demonstratimmIdiscussir: rind perform

Problems on aa,':tual equipment related

to balance,

(4, Pg. 46)

(4, Fg, 46)

(4, Pg, 63)

'cudents will :eview rile multi media. (4, pg. 8)

monstrntion/dismssion 1,0rfomi

7roblems pm ac:ual luipment related

to sizes.

Students will review mu...imerd.a

demonstration/dizussipz and Perform

pr lems onactiaL. equi;r7ent related

tc

35



rk)

----..............................

LEVEL ill

UNIT
LESSON

TEACHER
.

OBJECTIVE

----------------..--...--,..................

MOM
ACTIVITY

,

REFERENCE
,

-.......0~~.~.~......

(18, Pg. 397)

(17, Pg. 207)

(18, Pg, 490)
.

,

(4, Pg. 50)

.

.

(4, Pg.. 50)

,

4 Pg. 46)

,

,

(4, pg. 50)

.

Tubes

'

,

.

Safety

Tool Use

Work Habits

Sizes

Valve Stem

Pressure

'

.

,..

Patch

,

Teacher will discuss and demot

strata the safe operation of

equipment and tools,
,

Teacher will give discussion and

demonstration of the proper ard

correct use of tools,

Teacher will give discussion and

demonstration of proper work habitu.

.

,

Teazher will give rulti media.

-distuasimblemonstration on the ,

concepts related technology;

calibraLon; diagnostic problems;

and vocaAlary. ,concerning sizes.

Teacher will give multi media

discus=n/demonstration on the

zoncept:: related technology; J

calibration'; diagnostic, problems;

uld voctou1ary concerning valve

stems.

Teacher -411 give a multi media

diseussim/demonstration on tha

concepts: related technology;

calibration, diagnostic problems;

and vocabufary concerning pressure.

Teacher will give multi medil

discussion/demonstration on th i!
,

concepts; retateo tecnnology;

calibration; diagriostid\probloa;

Pnd vocahularuyerning,patching.

Studpnt will review multi media

materials and demonstrate correct

me oj tools on actual equllueut.

Studenta will review multi media

taterials and demonstrate correct

use of tools on actual equipment.

Students will review multi media

materials and demonstrate proper

work habits while working on actual

equipment,

Students will review the multi

media demonstration/discussion and

perforiproblems on actual equip-

meat related to sizes.

Students will review the multi

media demonstration/discussion

and perform problems on_actuai

equipment related to val'Ve stems.

/

wants will teview the multi media

demonstrationldiscusaion and eer-

form problems on actual equipoent

related to pressure.

I
,

Students will review the multi medio

demonstration/discussion and per-

form problems on actual equipment

related to patching.

36 37



LEVEL II

UNIT
LESSON

TEACHER

OBJECTIVE'

---------;----------------------------....

Teacher will-give multi media

discussion/demonstration on th i!

concepts; related technology;

calibration; diagnostic problens;

and vocabulary.concerning punaures.

_

Teacher will discuss and demon-

strate the safe operation of equip-

'ment and tools,

Teacher will give discussion and

demonstration of the proper and

correct use of tools

0

Teacher will give discussion and

demonstration of proper work habits,

Teacher will giVe a multi media

discussion/demonstration on the

concepts; related technology;

calibration; diagnostic prohlens;,

and vocabulary concernin 4ragang.

Teacher will give multi media

discussion/demonstration on the

concepts; related technology:

calibration; diagnostic problens;

end-vocabulary concerning sticl:ing.

. -------

_

)

,

IMIN.M.01111MINV

STUDEW

.. ACTIVITY
.

Students will review the multi

media demonstration/discussion and

perform problems un actual equipment

related to punctures.'

Students will ppv;-w multi minlia\

materials and dem,,Istrate.correqJ

use of tools on'ilowal equipment..

Students will reew multi rdia

materials and dri. Hstrate correct

use,of tools on actual cquimont.

,

Students will review multi media

materials and del:sitrate proper

work habits while working on actual

equipment, ,
,

Students will review the multi media

demonstration/discussion, and rer-

form problems on actual equipment

related to *agging.

.

Students will review multi media

demonstration/discussion,and per-

forM problems.on actual equipment

related to sticking.

,

;
.

.

,

REFERENCE
,.

(4, Pg. 46)

(18, Pg. 397)

.

(17.. Pg. 207)

,

,

(18, Pg. 490)

w%

8, Pi. 50)

i

(8, Pg. 50)

.

,

Brakes

Hand-PUll

0

,

1i------,

Puncture

, ,

Safety

Tool Use

Work Habits

Dragging

,

.

,

Sticking

,

.

38
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A

9.

:LEVEL II

T

.

LESSON

4
.

,

:TEACHER

OBJECTIVE

- ,
,

STUDENT ! ,

ACIIVITY'
,

,

'.i

REFERENCE
G g

Brakes

Hand. 'Pull

(Continued),

,

. .

.

r

,

Yapeed

,

"

,

Cable Breakage

..,,,

Squeaking

,44,

e

Slipping

,Jerkynessi

Safety

I

.

Tool Use

Teacher will give.multi media

discussion/demonstration on ths

concepts; related technology;

, calibration; diagnostic probless;

and.yocabulary Concerning cabls'

breakage,
i

0

Teacher will give multi media

discUssion/demonstration'on ths

cOncepte; related tichnologn

calibration; diagnostic problens;

and vocabulary cOncerning squeaking.

J .

Teacher williive multi media

discussion/demonstration on the

toncepts; related technology;

calibration; diagnostic problems.;

and vocabulary concerning slipping,

Teacher will give multi media'

discussion/demonstration on the

:concepts; related technology;

calibration; diagnostic problems;

and vocabulary concerning jerkynesa.

Teacher will discuss and demon-

strate the safe operation of equip !.

ment and, tools.

Teacher willlive discuasion.ald

demonstration'of the proper ani

correct Use of tools,

,

,

,

.

Staents will review ihe multi
,

media demonstration/discussion
, . .

and perform probltms on actual,,,X'

equipment related to cable breaka '...,

,

Students will review the multi

media demonstration/discupsion and

perform problems on actual equip-

ment related to squeaking.

e ,

.

,

,

Students will review the multi

media demonstration/discussion

and perform problems on.actual

equipment related to slipping.

'.

Students Will, review the mulit media

demonstration/discussion and per-

'form problems on actual equipment,

related to jerkyness.
4

.

.
.

Students will review multi media

materials and demonstrate correct

use of tools on actual equipment,

,

Students will review multi media

materials ,and demonstrate correct

use of tools on actual equipMent. .'.

(8,. Z'g, 51)

-,

(8, pg. SO)

!
.

(8, Pg, SO)

,

,

.

,..

(g it, 51)

.

.

(18, Pg, 397)

(17, Pg. 207)

.

Is

i1

4,0 41



LEVEL II

UNIT
LESSON

TEACHER

OBJECTIVE

STUDENT

ACE IVITY
REFERENCE

3 speed

(Continued)

Work Habits Teacher will give discussion and

demonstration of proper work habits.

Slips Out of Teacher will give multiledia,

Gear discussion/demonstration on the

, concepts; related technology;,

calibration; diagnostic prohlems;

and vocabulary concerning Blipping

,out of gear .

Improper

Selectien

,Improper

Brake Action

Frozen Action

teacher will,give a multi media

discussion/demonstration on the

concepts; related technology;

calibration; iiignostic problems;

and'vocabulary concerning selection,

Teacher will give a multi media

discusaion/demonaration on the

'concepts; related technolOgy;

calibration; diagnostic problems;

and vocabulary concerning brake

action.

Teacher will giVe a nmlti media

discussion/demonstration on the

concepts; related technology;

calibration; diagnostic problems;

and vocabulary concerning frozen

action.

Student will review multi media,

materials and demonstrate propet

work habits while working O'n actual

equipment.

Students will review the multi

India demonstration/discussion and

perform problems on actual equip-

ment relatOd to slipping out of gear

Students will review the multi media

Ilemonstratiop/dficussion and perform

problems on actual equipment related

to selection.

Students will review the multi media

demenstration/discnssion nnd perform

problems on actual equipment related

to brake action.

Students will review the multi media

demonstration/discussion and perform

problems on actual equipment related

to frozen action,

(18, Pg, 490)

(2, Ps, 42)

2 Pg. 42)

(2, g, 42)

(2, Pg. 43)

1

42
. 43



LEVEL Il

UNIT
LESSON TEACHER

OBJECTIVE

................

STVDENr

ACTIVITY
REFERENCE

,

Derailleur

Front'api Bear

.

.

,

,

,

Safety

Tool Usc

Work Nabita

Inspection

Adjustment

ReMoval

.

.

Teacher will discuss and demon

strate the safe operation of equip-

ment and tools,

Teacher will give discussion and

demonstration of the proper and

correct use of toOls,

,

Teacher will giVe;discussion and

demonstration of.proper Work habits,

'

'

,

Teacher Will give a multi media

diecussion/demonstration on the

concepts; felated technology;

,

,

Teacher will give;t1 multi media

discussion/demonstration on the

concepts; related technology;

calibration; diagnostic problems;

and vocabulary concerning adjustment.

.

nacher will give multi media

discussion/demonstration 6 the

concepts; related technology;

calibration; diagnostic problems; .

and vocabulary concerning removal.

.

.

,

Students will.review multi media

iateridiand demonstrate safety

knowledge on actual. equipment and

'tools,

Students will review multi media

materials and dempstrate correct

use of tools ot actual equipment,

Students will review multi media

materiala and demonstrate proper

work habits (hiring work on actual

equipment.

t.
.

Students will.review multi media

demonsEration/discussion and lyer.-

form problems on actual equipment

related to inspection.

,

Students'will review the multi media

demonstration/discussion. and'perform

problems on actual equipment

related to adjustMent .

. ,

Students will review the multi medin

demonstration/discussion and. perform

problems on actual equipment related

to removal.

(18, Pg. 397)

.

(17, Pg. 207)

(18, Pg, 490

.

8, Pg. 84)
.

(8, pg, 81)

(8, Pg. 62)

.

.



LEVEL II

UNIT
LESSON

TEACHER

013,111CrIVE

STUDENr

AMIVITY
REFERENCE

Derailleur

Front and Rear

(Continued)

Selector

Levers

46

1111"

Installation

Safety

Tool Use

Work Habits

Inspection

-Adjustment

Teacher will give multi media.

diacussion/deTnstration on the

concepts; related technology;

calibration; diagnostic probleme;

and vocabulary concerning insta;latir

Teacher will discuss and demonstrate

the safe operation of equipment and

tools,

Teacher will give diSeussior. and

demonstration of the proper and

correct use of tools.

TeacheruillIgive discussion and

demonitration of proper work habits.

Teachenzill give multi media

discuSsicridemOnstration on the

concepts; related technology;

calibration; diagnostic problems;

and vocabulary concerning inspection

leacher will give multi media

discussion/demonstration on the

concepts; related technology;

calibration;. diagnostic problems

and vocabulary concerning adjustment

Students will review the multi media

demonatration/discussion and perform

problems on actual equipment related

to installation,

a.

Students will review multi medfa
.

materials and demonstrate'aafety

knowledge on actual equipment and

tools.

Students will review multi media

materials and demonstrate correct

use of tonis on actual equipmen:,

Students viil reView multi media

materials and demonstrate proper

work habits during work on actual

equipment.

Students.will review the multi media

demonstration/discusaion and eerform

problems on actual equipment related

to inspection.

Stude ts will review multi media

demons ation/discussion and

perform roblems on actual equipment

related t adjustment.

(8, Pg, 82).

(18, Pg. 397)

(17, Pg, 207)

(18, Pg. 49C)

(6, Pg, 103)

(6, Pg. 105)

"Amo.0.100werawrw.ormorwrowwwwwwww.ftw
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.

LEVEL II

UNIT
,

LESSON
TEACHER

OBJECTIVE

....................

,

'Sfillig7

ACTIVITY
.

.

A UDIENCE
.

(6, pg, 109).

.

(6, pg. 112)

.

,

(6 pg: 109)

(18, Pg. 397)

(1), Pg, 2.0fl

M., Pg, 490.

,

Selector

Levers

(Continued)

,

Crank Unit

.................................

Removal

Installation

Cables

Sidety

.Tool Use.

'Work Habits

TeaCher will give a multi meclia

discussion/demonstration on the

concepts; related technology;

calibration;.diagnoatic problem;

and vocabulary coneerning remoul.

Teacher will giVe.multi media

discussion/demonstration On the

concepts; related technology;

calibration; diagnostic problems;

and vocabularyconcerning instal-

ation,
.

.

Teacher will give,a multi media

discussion/demonstration on the

concepts; related technology;

calibration; diagnostic problems;

and vocabulary concerning cables,

Teacher will discuss and demonarrate

the safe operation of equipment and

tools,

.

Teacher will give discussion and

demonstration of the proper and

torrect use,of tools,

:eacher will give discussion tall

demonstration of proper work ha)ite,

........... :................................

Students will review 1-1 1 i 41le Wt. mc..a

'demonstration/discussion and

rerform problems on actual equip-

ment related to removal,

,

Students will review the'multi modil;

demonitration!discussioO and perf*

problems on actual equipment Mated

to installation. .

.

,

.

.

Students will review the tmlti media

demonstration/diacusslon and, perfon4

probleMs on actual equipment related

to cables,

.

,

Students will tview multi media '

materials and demonstrate safety

knowledge on actual equilmeut and

bola,

Studento will rrfew multi media

matPriala and Omonr,tra(:p nnrrnct

u9P ,c. LJols on act0,11 e.:Iipment,

Students Will review multi media

materials and domnnstrate syoper

work habits doring work on actual

equipment,
,

48



LEVEL Il

UNIT
LESSON TEACHER'

OBJECTIVE

STUDEIT

AC1').11).TV.
REFERENCE

50

Crank Unit

(Continued)

Inspection

Adjustment

Removal

Installation

Teacher C11 give a multi media '

discussion/demoustration on the

concepts related technology; ,

calibration; diagnostic.problemr.,;,

and vocabalar::concerning io.apetion

Teacher will give a multi media

'discussion/demonstration on the

concepts relatedlechnology;

calibration; diagnostic problemf;

aid vocabulary concerning adjor.-'-

ment.
,

Teacher will give a multi Media

discussion/demonstration on the

concept; nelated technology;'

cald.brat':IDT1; diagnostic problem);

and vocabulary concerning r6oval,

Teacher will give a multi media

discussion/demonstration on the

concepts; related teehnologY;

calibration; diagnostic problems;

and vocabularytoncerning.inetall-

ation.

lo

Students will review Multi Media

alemonatration!discussinn and

.nerform problems 04 actual equip-

pent related to inspection,

Students will review multi Media

dcmonstrationbliarnssion and

perfori problzas on actual equip-

ment related to adjustment.

Students will review multi media

demonstration/i)irsaion and

perform problems on actual equip-

ment related to removal,

0

Students will review multi media

demonstration/discussion. and perforv

problems on actual equipment relate,

to installation

(6, Pg. 132)

(6, Pg. 133)

(6, Pg, 135)

(6) Pg. 133) .



Mlit tit

'UNIT

illiiiiidli '

,

.....m.~

,

TEACHER

OBJECTIVE
,

.

STUDENT

,. ACTIVITY

,

'REFERENCE'.

ENGINEERING.

PRINCIPLES:.

,

,

, ,

,

.

,

,

.

i

Safety

Tool Use

Work Habits

0 .

Design..

.

/

Materials

,

,

Physics

,

1

Teacher Will give discussion

and demnstratiOn of the safe

operation of equipment and tools,

Teacher will give discussion and

,demonstration,of the proper and

correct use of tools,

Teacher will. give,diecusaion

and demonstration of proper work.

habits.'

Teacher will give a multi media ,

discussion/demonitration concetning:

advanced concept; related tecl:nclogy

calibeation; diagnostic problems;

'and vocabulary Concerning desiin.

,

,

Teachet will give a multi meii( .

discussion/demonstration concerning:

advanced concepts; related teclnology

calibration; diagnestic problem;

and.vocabulary concerning materials.

.

Teacher will give a multi medill

discussion/damonstration concerning:

advanced concepts; related technology

calibration; diapostic problems;

and vocabulary concerning phys f.cs.

.

.

r

........--

Students will review!multi media

materials and demonstrate safety

knowledge on actual equipment.

Students will review mniti media

materials.and demonstrate corrrect

use of tools on actual equipment.

Students will review multi media

materials and demonstrate proper work

habits while working on.actual

equipment.

Students will review '1,son material

and achieve a minimal level on

design exams.

I

Students will review lesson materials

and achieve a minimal level on

material.exams, .

.

StUdents Will review lesson materials

and achieve a' minimal level on
.

phyaic exams,

,

, 4

.

/

.

(18, Pg. 397)

(17, Pg. 207)

(18, Pg. 490)

'1), (11), (12)

(1), (11), (12)

(1), (11), (12)

,1

.
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LEVEL III

UNIT
,

.

LESSON

..............

,

.

,

,

TEACHER

OBJECTIVE
.........

,STUDENT

AtIVITY

REFERENCE

.

.

,

.

.

.

,

..........~ ,

Finance

,

.

Training

Hiring

Legalities

'Workmanship

History (In-

Depth)

,..........421zat.L.ala

Teacher will give a multi media

discussion/demonstration concerning:

advanced concepts; reilated technology;cerning

calibration; diagnosticprobless;

and vocabulary concerning finance.

I

Teacher will give a multi media

discussion/demonstration concerning:

advanced concepts; related technology,

calibration; diagnostic problena;
,

and vocabulary concerning training.

Teacher will give a multi media

discussion/demonstration concerning:

advancedconcepts; related techology

calibration; diagnostic problems;

and vocabulary concerning hiriug.

Teacher will give a multi mediu

diseussion/demonstiation concerning:

advanced concepts; related teanology

calibration; diagnostic prOblens;

and vocabulary concerning legalities,

Teacher will give a multi media

discussion/demonstration concerning:

advancet,cOncepts; related technology

calibration; diagnostic problens;
/

and vocabulary concerni ng

workmanship.

Teacher will give a multi media

discussion/demonstration conce:ning:

advanced concepts; related tedlnology

calibration;"diagnostic problems;

concerning

Students will review marerialiand

fill out simulated materials con-

finance.

Students will review materials and

role play training aspects.

Students will review materials and

role play hiring principles.

.

Students will review materials

and pass an exam on legalities.

Students will review materials

and pass an exam on workmanship.

;

,

.

.

0

.tudents will review materials

nd pass an exam on Bicycle History.

,

,

(1), (11), (12)
,

.

(1), (11) (12)

.

( ) (11), (12)

.

.

(18, Pg.,, 26)

,

(1); (11), (12)

(19)
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LEVEL III

UNIT
LEMN

TEACHER

OBJECTIVE

STUDENT

ACTIVITY
REFERENCE

Terminologies _Teacher will give a multi media

discussion/demonstration concernilg:

advanced coneeptcq related technotogy

calibration; diagnostic problems;

and vocabulary concerning termin-

ologies,

Student will review lesson materials

and achieve a minimal level'on

terminology exams.

(12)

SHOTIASACEfIENT Customer'

.

Teacherwill give discussion role Student will review on instruction (17, pg. 321)

Relations

,

Shop Layout

play of'required behaviors with

supportive multi behaviors,

Teacher will give a multi media

discussion/demonstration eoncern6g:

advanced concepts; related technology

calibration; diagnostic problems;

materials and rale play aspects of

customerjelations.

Students will develop a mock-up of

facilities,

.

(17, Pg. 181)

and vocabulary concerning shop lpout

Purchasing

,

Teacher will give a multi media

discussion/demonstration concerning:

Students will review'materials and

fill out simulated materials con.

(17, pg. 273)

advanced concepts; related technoogy.cerning

calibration; diagnestic problems;

purchasing.

.

'and vocabulary concerning purchas.ng.

1

Records Teacher will give a multi media

discussion/demonstration concerning:

advanced concepts; related techncf.ogy

calibration; diagnostic problems;

and vocabulary eoncernin cords

Students will review material and

fill out simulated materials con-

cerning records.

.

(17, Pg. 223)

,

,
, .

..............~=1~1A11011111

56
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'GENERAL REQUIREMENTS FOR COMPLETING EACH LEVEL OF THE CURRICUDJM

(LEVEL I, LEVEL II, LEVEL III)

You must learn and follow all safety rules and general shop rules.

1. There is to be no playing around at any time for any rea-

soh.

2. You must wear safety glasses at all times when:

a. Working with any machinery or equipment.

b. Watching any machinery or equipment working.

c. During any hazardous work.

d. Any time the teacher requires them.

3. There is to be no willful damage or misuse of tools and equiP-

ment.

4. You must start on time, clean your, work area, and stop on

time.

5. You must learn the proper names and signs of given tools, parts,

and equipment for your given level.

6. You must finish all written work, project sheets test, forms,

and any work given by the instructor.

7. You must learn to accept responsibility and complete tasks,aS-

signed to you.

8. 'You should develop a concern about the quality Of your work.

9. You should woirk successfully with peers and co-workers.

5 8
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1.

Principal Voc. School

PROJECT PERSONNEL

Pa. Dept. Ed.

Dr. Sydney Jaffe

GUidance Counselor

Henry B. Thomas

Mr. John Degler

V 6

Work Experience Coord.

Thomas A. Volker

Machine Shop

Walt Reisert

School Psychologist

Karl Janowitz

44 Dean of Students

Kenneth Eberle
V IN

Project Instructor

Harvey A- Humphreys

Auto-Mechanics ShOp

Richard. DeLcich

4

Business Department

Helen James

V A
<3

Graphic. Arts Dept.

Edward Herrit

Student Population

All supportive students

V

Medical, Dietary Staff
Administration

Ancillary Personnel.



STUDENT SELECIOR

'Prerequisite Entry Skills)

Due tD .tasic handicaps concerning the particOar abilities

of'academic, 1,47jsical, and social development of multiple-handicapped

df.af children, one needs to have a general and simple pre-entry skill

abilities

Basic guidelines for the three personal Abilities areas depend

on the Terminal Objectives Levels (I, II, III).

All students should have a basic visual and physical ability so

that they can be mobile and have enough dexterity to manipulate ma-

chinery, tools, and bicycles. This is necessary for all three levels.

Level I would require little reading, language, or mathematics

ability.

Level II would require a minimal level of reading, language, and

mathematics ability, such as: the ability to use repair manuals and

&arts, to identify given partS and names of repair orders and den-
.

tification tags, to communicate (by some method) to the foreman or

other workers.

Level III would require a higher level of reading,-language, and

mathematics ability than Level II, such as: the ability to read and

understand written material at the fifth grade reading level, the

social maturity to deal with different people and situations requiring

self control and understanding for problems that arise.

6 0

34



FACILITIES

The bicycle repair shop facility consisted of a 150-200 square

foot shared room, shared equipment and a remote bicycle storage loca-

tion.

6 1
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EQUIPMENT AND TOOL LIST

DETAILED EQUIPMENT AND TOOL .LIST---Da STING

Copy Sdhwinn Finish

Wbrk Bendhes and Vises

Grinder

Electric Welder

Lathe

Drill Press

6 2
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Power Hadksaw

Air PuMp and Hose

Tire-Repair Kit and
Patdhes

Assortment of various
sizes of nuts and bolts

Safety Equipment/



PARTS AND SUPPLIES

Schwinn Bicycle Company.

Set of Amer. Comb. wrenches Kickstand Tool

Set of Metr. Comb. wrenches Front Hub Tool

Set of Amer. Cone wrenches Universal Freewheel Tool
Set of Metric Cone wrenches Freewheel Tool Atom Cogs
Set of Pedal wrenches

Freewheel T.F/Maillard Cogs
Midget Ratchet Set Freewheel Tool For Sun Tour Cogs
Metric Cone Wrench Set . Standard Freewheel Tool
Letour Crank Puller

Shimano Free Tool F/Auto 5 Sp.
Set of 4 Spoke wrenches #8 3/4" Easy Out

/ Universal Crank Puller Phil Wood Free Wheel Tool
Univ. Crank Arm Wrench Shimano Freewheel Tool

Univ. Crank Tool Set Deluxe Freewheel Tool

3/8"Socket (3/8"Drive). Bendix Cone Wrench

7/16" Socket
15MM and 16MM Pedal Wrench

1/2" Socket
9/16" Pedal Wrench

9/16" Socket Wheel Aligning Tool
5/8" Socket

Derailleur Open End Wrench
11/16" Socket

Allen Wrench F/Cinelli Stem - 7MM
3/*" Ratchet Wrench Schwinn App. Seat Post Tool
6" extension

Derailleur Screwdriver

Head & Hanger lock nut wrench

6 3
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Allen Wrench F/Letour Kickstand

Campagnolo "T" Wrench

Schwinn App. Sprocket Tool

Cable Cutter

Var Chain Tool

Spare Pins for 74405

Adjusting Pin Spanner

Spare Pin for 74410

Hanger Spanner Wrench

Hngr. Dble. Spanner End Wrench

Schwinn Approved Chain Tool

Nut Pliers

10MM Socket

11MM Socket

Hub Brush

12MM Socket

13MM Socket

14MM Socket

15MM Socket

Var Nipple Bit

Spare Pin for

Var Plier Type-Chain Tool

Schwinn App. Plipr Type Chain Tool Spare Pins for 74550

Spare Pins for 74425 & 74426

N.S. Var Plier Type Chain Tool

9/16" Pedal Tap R

9/16" Pedal Tap L

1" Pedal Tap R

1" Pedal Tap L

9/16".Pedal Taps-set

1" Pedal Taps-set

Spoke Nippers

24 TH. Fork Stock & Die

26 TH. Fork Stock & Die

Fork Stock only

24 TH. Fork Die only

/ 26 TH. Fork Die only

6 4
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Cone PYiers

Wedge Pin Remover

Brake Screwdriver

Brake Wrenches-Set of Foal-.

Fourth Hand Tool

Third Hand Tool

8MM-10MM Box Caliper. Br. Wrench

9MM-11MM Box Caliper Br. Wrench

8MM-10VA Open End Cal. Br. Wr.

9MM-11MM Open End Cal. Br. Wr.

8MM Box-10MM Op.End Cal.Br.Wr..

Crank Straightener

Fork Straightener

8b Ga. Union Sp0ce Wrench



So Ga. Japanese Spoke Wrench

105 Ga. Union Spoke Wrench

120 Ga. Union Spoke Wrench

8o Ga. Profess. Spoke Wrench

105 Ga. Profess. SpOke Wr.

120 Ga. Profess. Spoke Wr.

Insert for 74624 80 Ga.

Insert for 74625 105 Ga.

Insert for 74626 120 Ga.

Replac.Casting F/Pro. Sp.Wr.

Shimano Ball Cup Tool

Shimano Pliers

Fork Aligning Gauge

Fork Aligning Clamp

Schwinn Bicycle Spec. Cat.

6 5
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Bicycle Safety Booklet

Lock Your Bike Booklet-

Tire Care Guide Booklet

Derailleur Booklet

Good Reasons o Cycle

Delong Pamphlet

Wheel-Trung Stand

One pair brass inserts F/74905

5 Gal, can of degreasol

Bin Box 4x24x41/2

Bin Box 8x12x4 1/2

Bin Box 8x15x4 1/2

Box of 4MM x 10MM Bolts

Box of 4MM Nuts



PARIS AND SUPPLTES

DETAILED EQUIPMENT AND TOOL LIST

NEEDED

Storage cabinets

Audio Visual Materials

Bicycle Wall and Ceiling Racks

PaintiRg Equipment

Selection of Various Bicycle Parts

Selection of Bolts and Nuts

.4.1.

6 6
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QUESTIONNARE

The employment level questionnaire was developed and implemented

for the specific purpose of assisting the Author in the interrogation

of fifteen bicycle repair centers in and around the Greater Philadela-

phia Area. The fifteen centers were selected to be representative of

6

the small, mediuM, and large firms found in this area. Theinteroi-

gation was conducted to determine the nature of the skills needed by

potential employees of the various firms.

The questionnaire contained thirteen major areas of interest (A-M)

with up to twenty-two sub-set skill oriented questions per area. Each

sub-set question was to.be answered on a dichotomous scale (Yes-No)

with provision for those questions that do not apply (D.A.). Analysis

of the data extracted by.the questionnaire was computed to establish

the percentage of respondents'reacting to the dichotomous scale for

each sub-set question, after which the "No" and "D.S." responses were

compressed into a single percentage response. The compression of these

two reactions is predicated on the assumption that if a skill is not re-

(1&-.1 f-cy, if m (n 1 ) +TN., r



These skill areas were then developed into a three-level curriculum,

as defined under Level I, Level II, and Level III descriptions.

The Matrix located in Appendix B was developed from the questionnaire

to support and augment the Level I, Level II, and Level III Curricula.

The Matrix may be used as a student perTJrmance completion record. TWo

blocks are provided for recording purposes for each operation according

to the component being studied: one-block is to be used for the data

of competency attainment and the other block is to be initialed by the

attending instructor as proof of competency attainment.

7 0
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FINDINGS AND ANALYSIS

:7!

71
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FIN4NGS

DEMOGRANIC DATA

The respondent bicycle repair shops were found to represent a

medium size labor force (three to six repair personnel) in a large

repair area facility (105 square feet and up). Appendix E specifies

the findings for all three concerns in labor force si7e and repair

area size. The analysis of the skill requirements for bicycle repair

Personriel in the Philadelphia Area resulted in the skill specified in

the curriculum as well as in the work completion matrix (Appendix B).

Deletion of a skill requirement was based upon "yes" responses of

less that 55% Of the population. The following findings contain the

results of the data analysis as they apply to each area of the ques-

tionnaire.

7 2
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FINDINGS

QuestionnaireAnalySis

The raw data was analyzed to determine the percentage of re-

sponses on each question for the'Yes, No and D.A. response areas.

Appendix E contains this Oata analysis.

The following analysis was developed to present a cumulatiN.le-,

average percentage respOnse for eachlriajor sub-,set area (General

'Question and A - M)-with suggested deletions of specific skill areas

to conform to the minimuM percentage response-required for the re-

tention of a skill-area in the curriculum (55%):

From a total of 13 questionnaires,.

/

General Questions: The total cumulative response on the firstten

general questions Was 94.5% answered yes, 5.5% answered no, And

'there were no "Do not apply" (DA.) responses.

GroupiA I: 99.6% of the total group responses were yes, .4% were no,

and 0% were D.A.

Group A II: 99.6% of the total.group responses were yes, 4% were no,

and 0% were D.Z.

Group A ,III: 99.2% of the total group responses were yes, .8% were no,

and 0% were D.A.

7 3
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Group B 1: 97.3% of the total group responses were yes,

2.7% were no, and 0% were D.A.

Group B II: 97.3% of the total group responses were yes,

2.7% were no, and 0% were D.A.

Group B III: 55% of the total group responses were yes,

41%,were no, and 4% were D.A. Note: The following

skill areas 4, 5, 6, and 7 are being deleted because

of insufficient yes responses (55;5).

group C I: 93.6% of the total group responses were yes,

6.4% were no, and 0% were D.A.

Group C II: 93.6% of the total group responses were yes,

5.4% were no, and 0% were D.A.

Group C III: 92.0% of the total group responses were yes,

8% were no, and 0% were D.A.

Group D: 88% of the total group responses were yes,

12% were no, and 0% were D.A.

Group E: 62% of the total group r,.)sponses were yes,

32% were no, and 6% were D.A. N0;e: The followng

skill areas 2, 3, and 4 are '..)eing deleted because of

insutficient yes responses (55%).

Group F; 62% of the total group responses were yes,

38% were no, and 0% were D.A. Note: The folloWing

skill areaJ 2, 3, 4, and 5 are being deleted because

of in3ufficient yes responses .(55%).

48
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Group G: 70% of the total group responses were yes,

29% were no, and 1% were D.A. Note: The following

skill areas 2, 3, 4, and 5 are being deleted because

of insufficient yes responses (55%).

Group H: 75% of the total group responses were-yes,

25% were no, and 0% were D.A.

Group I: 84% of the total group responses were yes,

16% were no, and 0% were D.A.

Group J: 85% of the total group responses were yes,

15% were no, and 0% Were D.A.

Group K: 90% of the total group responses were yes,

10% were no, and 0% were D.A.

Group L: 77% of the total group responses were yes,

23% were no, and 0%' were D.A.

Group M: 47% of the total group responses were yes,

53% were no, and 0% were D.A. Note: The following

skill areas 1, 2, 3, 6, 8, 9, 10, 11, and 12 are

being deleted becuase of insufficient yes responses

(55%).

7 5



CONCID SIONS AND RECOMMENDATIONS
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CONCUJSIONS AND RECOWENDATIONS

Conclusions:

COntingent upon the findings conducted in the trade analysis,

the following skill areas are not required by the industry in the

Greater Philadelphia Area: tire and tube service related io leaks

and the repairing of Lataks, the repair of mult speed hubs, the,

repair of derailleur units, the repair of coaster brakes, the re-

pair of frame and frame components, and the customer relations as-

pects of the industry.

The conclusion can be developed that the industry is interested

not in thoserskills required to repair specific replaeable components

but only in the propr removal and replacement of the components

specified above; The area of customer relations was considered to be

of sufficient value to-be retained in the curriculm.

7 7
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Curriculum

Part of planning a bicycle repair curriculum should in-

clude budgetary plans for the following:

1. Physical area for workshop

a. Equivalent to 150 squarne feet

2. Purchase of training materials - books, manuals

a. Reference - Bibliography
0

I.

3. Purchase of tools and equipment
14c

a. Reference - Page 35

4. Parts and supplies

ao. Reference - Page 37

. Trained competent personnel - Contingent on the nature
of the professional requirements and program needs

6. Student-selection and development - Contingent upon na.7
ture of student body

7. Trade Analysis

a. Local manpower requirement

b. Job task analysis to determine applitatility of sug-
gested curriculum to local conditions

8. Class scheduling and size (registering) and location

9. Community involvement

.

In establishini a working program, the following is recommende

1. Locate interested local representatives of both the

sales and repair aspect of the bicycle business.

Consult your local school district-offir^ for any

aid or knowledge of bicycle repair:

3. Determine whethai" and where.there are employment oppor.,

-
tunities for your graduates of 'bicycle repair..

a. Craft advisory committee

7 8
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4. Establish prerequisites for the program.

a. Language and communication skills

b. Physical and emotional or age standards
/-

c. Any practical mechanical aptitudes

5.. Establish a parts supply place for orders of parts and

equipment. -

6. Determine available laboratory facilities in accordance

with the above suggestions for:

a. Space

b. Location

c. Scheduling

.0 .
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RECOMNpIDATIONS

Facilities

The bike repair"shop",was
r..01:!abitant withan.exis,ting machine

shop. The layout of the equipurent-and the resultant space alloW,nce

required the storage of bicycles in a remote facility. 'These problems

were sufficiently serious to affecti-he smooth operating of the pro-'.

gram.

, 'In setting up a workshop in an existing shop, one should try tO

provide: area.foftool storage that is equivalent to 1501200 square
. .

feet and area for bicycle and equipment storage for instruction that

is also eqUivalent to about 150-200 square feet,

. The bicycle repair class waS scheduled coRcurrently with'the

regularly scheduled Machine shop class.' The resulting-cOnflict of

activities led to a dikraction problem,..2 It is therefore suggested

that the bicycle repair class; if established in concert with an ex-

isiing class, be scheduled when there is no other class scheduled

for the same room.

8 0
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The presc.j. class is scheduled one.period a day, five days a

week. ,It is recommended, based on the space and toOl requilements,

. that the largest working size of the class be eight students. The. '

size (four) of the experimental class was due mostly to the limited

space and newness of the prolect.

8 1
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APPENDIX A

QUESTIONNAIRE

8 3
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, Firms Name

Address:

BICYCLE CURRICULUM QUESTIONNAIRE

.Respondents Name:

Date:

Labor F6rce,Size*: C]
' L--J

Small Medium Large

Repair Area Floor gize+: C771 r--1
Small Medium Large

*Small - 1-2 repaii" personnel
Medium- 3-6 rep.nir personnel
Large -7. 7-up repair perionnel

+Small - up te 60 square feet
Medium- 65-100 square feet
Large - 105-up square feet

58
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BICYCLE CURRICULUM:

Basic Minimal Employment Level Questionnaire

The following questions are for determining the mirmal perform-

ance skill level, needed for employment in local area bicycle repair

businesses.

Question: The student will be able to correctly perform the

following:

4

1. To remove bicycle components from packing crate

2. To assemble bicycle components from packing'crate

a. To adjust or prepare the assembled bicycle for
showroom

4- To clean all tools

5. To clean shop area

6. To obtain tools and equipment from tool room

7. To return tools to tool room,

8. To use servite manuals

9. To have acceptable social behaviors

10. To he acceptable iqork behaviors

* D.A. will represent "Does not apply"

59
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A. Bicycle Frame and Associated Components

Each student must be able to correctly:

I. Remove II. Replace III. Adjustment
Yes No D.A. Yes No D.A. Yes No D.A.

Seat 1.

Handle Bars 2.

Seat Stem 3.

Front Fender 4.

Rear Fender 5.

Chain Guard 6.

Reflectors 7.

Lights 8.

Horns 9.

Mirrors 10.

7edals 11.

Handle Grips 12.

Baskets 13,

Racks , 14.

0
Kick Stand 1 .

Chain 16.

Brake Lever 17.

Brake Cables 18.

Speed Selector 19.

Mechanisms

Selector Cables 2b.

60
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B. icycle Tire and Tube Service

Each student must be able to correctly:

I. Remo%.,

Yes No D.A.
II. Replace III. Adjustment
Yes No D.A. Yes No D.A.

Inner Tube 1. 1. 1.

Valve Stem 2. 2, 2.

Tire 3. 3. 3.

Locate Leak 4.

Area 5._Prepare

Apply Cement 6.

Apply Patch 7.

Inflate 8. .

C. Bicycle Hand Brakes

Each student must be able to corrctly:

1, Remove

Yes No D.A
II. Replace 171. Adjustment'
Yes No D.A. Yes No D.A.

Cables 1. 1. 1.

Levers 2. 2. 2.

Pads 3. 3. 3.

Units Center 4. 4. 4.

Pull w.

Units Side 5. 5. 5

Pula

8 7
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D. Bicycle Lubrication

Each student must be able to correctly lubricate the:

Yes No D.A.

Front Wheel Hub Bearings 1.

Rear Wheel ilub Bearinga 2.

Crank Bearings 3.

Chain 4.'

Derailleurs 5,

Rear Wheel Hub 6.

Selector Lever 7.

Head Set 8.

Pedals 9,

E. Bicycle Multi Speed Hubs

- Each student must be able to do the following correctly:

Yes No D.A.

Remove unit from bicycle 1.

Disassembly unit' 2.

Exchange Damage or worn parts 3.

Rt.assemble unit

Install unit

4.

ci

Adjust lot normal operation 6.
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F. Bicycle Derailleur Units

Each student mvst be able to do tbe following correctly:

Yes No D.A.

Remove unit from bicycle 1.

DisassegIble unit 2.

Diagnose problem 3.

Eychange damage or worn parts 4.

ReasseMble unit t 5.

Install unit 6.

Adjust for normal operation 7.

G. Bicycle Coaster Brakes

- Each student must la able to do the following correct'

Yes No D.A.

Remove unit from bicycle 1.

Disassemble unit 2.

Diag Lose problem 3.

Exchange damage or worn parts 4.

Reassemble unit 5.'

Install unit 6.

Adjust for normal operation 7.

8 9
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. Bicycle Crank and Pedals

Each student must be able to do the following correc_ly:

Yes Nq D.A.

Diagnose problems 1.

Remove unit 2.

Disassemble unit 3.

worn parts 4..Remove

Replace new parts 5.

Bicycle Chain

Each student must be able to:

Yes No D.A.

Diagnose problems A,

Remove unit 2.

Replace imit 3.

J. Bicycle Wheel and Tires

Fach student must be able to:

Yes No. D.A.

To.remove 1.

To replace tires 2.

Ta identify different types and sizes 3.

To diagnose problems 4.

..tortect''Oroblems
r

5,

Rubb ng 6.

Wheel Wobble 7.

Loose spokes 8.

True rims 9.
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K. Bicycle Hand Brakes

Each student must be able to:

Diagnose problems

Remove brake pads

Replace brake pads

Yes No D.A.

Remove brake cables 4.

Replace brake cables 5.

Lubricate cables 6.

Adjust for proper functioning

L. _Bicycle Speed Selector Units

Each student must be able to:

Yes No D.A.

Dia&Aose problems 1.

Remove selector unit

Replace selector unit 3:

° Remove selector cable 4.

Replace selector cable 5.

Lubricate cable 6.

,Adjust for proper functioning 7.
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M. Yrame and Components

Each student 'Will be able to correctly perform:

Straighten frame 1.

Remove dents 2.

'Prepare for painting

Know different sizes and types bicycles 4.

Know different thread sizes 5.

Weld broken frame components 5.

Management and Customer Relations 7.

. /Confers with customer 8.

Fill out work orders 9.

Fill.out identification tags 10.

' Collect money and receipts 11.

Order parts 12.

Obtain parts 13.

Use service man !al 14.

92-
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QUAil. PARTS ANO ACCESSORIES 'PRICE
FOR THE .DEAF .

REPAIR vil A

i
ORDER il '.; :i .1,

BICYCLE REPAIR (
PHILADELPHIA, PENNSYLVANIA 19119

mr OATE 9

,

IIIIII ,
.

.
_

.

I ._ ,. ......... --....
3 Al. V

AMOLIN TMI INSTRUCTIONS -,..

III o- ,
,

EMMEN
NI ,e

Q

.

iii En . .-~mm..1
,

11111 0

11111
111111

1

(14

, 0

I

...,

0 L ,
POSTAGE ,

..

,

,
.

,

........._, _

GREASE ,
1

FINISHING COST

TOTAL MATERIAL 1
.

RECEIVED PAYMENT: ,

..

INITIALS , '
TOTAL,STUDENT'S

COMM/NTS

c

TOTAL MATERIAL

1

GRANb TOTAL
.

ORDER TAKEN By

,

I hereby aiithorize repoir work fob() done as described aim with ne$,Aiiry parts, I hi-Hier ogree thitrtite instructor

or the schpol, will not be hold reSponsible Tor fire, theft or any sin:ese'beyond our control.
...,

SignerV-- I Oa

HISlNVOI IS NE Uf PRESENTATION!
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Respondents reactions in terms of Labor Force Size:

Small Labor Force Size - 40%

Medium Labor Force Size - 53%

Large Labor Force Size - 7%

Respondents reaciions In terms of Repair Area Floor Size:

Small area - 27%

Medium.area - 27%

Large area 46%

General Questior Responses: N -

1. 92% Yes 8% No

2. .84% Yes 16%_No

3.. 92% Yes 8%. No

4.,100% Yes 0% No

5.'100% Yes 0% No

6. 100% Yes 0% No

7. '100% Yes 0% No

8. 77% Yes 23% No

9. 100% yes

10: 100% YE'2

1. 100% Yes

2. 100% Yes

3. 100% Ye:

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0* D.A.

05, D.A.

NO ,
0.%,111100A....VIA6010141,

0% NO 0% D.A.

A : /s1 - 13

9%)10

'0% No

0% No

0% D.A.

0% D.A.

0% D.A.

.



4. 100% Yes 0% No
.

0% D.A.

5. 100% Yes 0% No 0% D.A.

6. 100% es
.

Y 0% No 0% D.A.

7. 100% Yes 0% No

8. 100% Yes 0% No 0% D.A.

.

9. 100% Yes 0% No 0% D.A.
,

10. 100% Yes 0% No
,

0% D.A.

11. 92% Yes 8% No 0% D.A.

12. 100% Yes 0% Nd 0% D.A.

13. 100% Yes 0% No 0% D.A.

14. 100% Yes
,

0% No 0% D.A.

15. 100% Yes 0% No 0% D.A.
,

,16. 100% Yes , 0% No 0% D.A.

17. 100% Yes 0% No 0% D.A.
,

18. 100% Yes 0% No 0% D.A.

19. 100% Yes 0% No ..., 0% D.A.

20. 100% Yes 0% No 0% D.A.
,

1. 100% Ye:6

2. 100% Yes

3. 100% Yes-

5. 100% Yes

6. 100% Yes

7. 100% Yes

8. 100%

9. 100%

10. 100%

A - II: N - 13

0% No

0% No

0% No

NY 2111.

0% No'

0% No

CIL- No

0% No

.0%'

Oly

0%

.,0% D.A.

% D.A.

0% D.A.

0% D.A.

3% D.A.

0% D.A.

0% D.A.,



11 . YeS

12. 100% Yes

1-3 100% Yes ,

14. 100%.. Yes

15. 100% Yes

16. 100% Yes

17. 100% Yes

18: 100% Yes

'.19. 100% Yes''

20. 100% Yes

1. 100% Yes

2. 100% Yes

3. 100% Yes

4 92% Yes
5. 92% Yes

6. 92% Yes

7. 92% Yes

£37 92% Yes

9. ).00% Yes

10. 100% Yes

n. no% Yes
12.. 92% Yes

13. 100% Yes

14. 100% Yes

15. 100% Yes

8% No

Nn

0% N

0% No

.0% No

0% No

0% No

0% No

0% No

0% No

- III: N.- 13

_ 0% N

0% No_ .

0% No

8% No

8% No

8% No

8% No

8% ND

0% No

0%(,No

0% No

8% No

0% No

0% No

0% No

11.

0% D

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

.0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.,

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.P .

% D.A.

0% D.A.

0% D,A.

0% D.A.

0% D.A.



16. 100% Yes

171 100% Yes

18. 100% Yes

49. 100% Yes

20. 100% Yes

0% No

0% No

0% No

0%, No

0% D.A.

0% D.A.

0% D.A.

b% D.A.

0% D.A.

B - 1: N - 13

1: 100% Yes 0% No 0% D.A.

2. 92% Yes 8% No 0% D.A.

3. 100% Yes. 0% No 0% DMA-.

B - II: N - 13

1. 100% Yes No 0% D.A.

2. 92% Yes 8% No 0% D.A.

37 100% Yes 0% No 0% D.A.

B - III: N - 13

1. 100% Yes 0% No .0% D.A.

2. 92% Yes 8% No 0% D.A.

3. 100% Yes 0% No 0%- D

4. 23% Yes 69% No D . A .

5. 16% Yes `To% No 8% D.A.

6. 16% Yes 76% No 8%, D .A .

_76* No 8% D.A .

8. 77% Yes 23% No 0% D.A .

89



1. 92% Yes

2. 92% Yes

3. 100% Yes

4. 92% Yes

5. 92% Yes

1. 92% Yes

2. 92% Yes

3. 100% Yes

. 92% :Yes

5. 92% Yes

1. 92% Yes

2. 921 Yes

3. 924 Yes

. 92% Yes'

5.. 92% Yes

: N - 13

,8% No 0% D.A.

8% No 0% D.A.

0% No 0% D.A.

8% No 0% D.A.

8% No 0% D.A.

C - II: N - 13
8% No

8% No

0% No

8% No

8% No

C III: N - 13
8% NO

8% No

8% No

8% No

8% No

D: N - 13

1. 92% Yes 8% No

2. 77% Yes 23% No

3. 85% Yes 15% No

4. 92% Yes

5. 92% Yes

8% No

8% No

eN

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.A.

0% D.k.

0% D.P .

0% D.A.



6. 85% -Yes

7. 92% Yes--Li
8:: 85% Yes

9. 92% Yes

1. 92% Yes

2. 38% Yes

3. 38% Yes

4. 38% Yes

5. 85% Yes

6 85 % Yes

1. 92% Yes

38%,Yes

3 5,4% Yes

/4; 38% Yes

5. .38% Yes

6; 92% Yes

7. 85% Yes

01. 92% Yes

2 54%i Yes

3, 54% Yes

14 5)4% Yes

5. 54% Yes

6 92% Yes

7. .92% Yes

,117;v No

8% No,

, 15% No

8% No

E: N 13

8% No 0% D.A.

54% No 8%,D.A.

54% No a% D.A.

54% No 8% D.A.

15% No 0% A.

15% No 0% D.A.

0% D.A.

0% 'D.A:.

0% D.A.

0% D.A.

F: N - 13

8% No

62% No

46% No

6.2%'No

62% No

8% No

15'A No

vet

- 13

8% No

46% No

(_)c% No

46% No

46% No

8% NO

8% No

91
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0% D.P.

0% D.A.

0% D.A ,

0% D.A ,

0%0-D.A.

0% D.A.

0% D.A.

0% D.A

0% D.A.

0% D.A.

0% D.A.

0% D.A.

n% D.A.

0% D.A.

i.;



H: N - 13

1. 62% Yes 38% No 0% D.A.

2. 92% Yes 8% No p%

3. 70% Yes 30% No .1* D.A.

4. 77% Yes 23% No

5. 70% Yes 30% No 0% D.A.

I: N - 13

1. 70% Yes 30% No 0% D.A.

2. 92% Yes 8% No 0% D.A.

3. 92% Yes 8% No 0% D.A.

J: N - 13

1. 100% Yes 0% No 0% D.A.

2: 100%.Yes 0% No 0% D.A.

3. 85% Yes 15% No 0% D.A.

77% Yes 23% No 0% D.A..4.

.5. 92% yes 8% No 0% D.A.

6. 85% Yes, 15% No 0% D.A.

7. 77% Yes 23% No 0% D.A.

8. 77% Yes 23% No it D.A.

9. 77% Yes 23% No 0'% D.A.

K: N - 13

1. 69% Yes -
31% No 0% D.A.

2. 100% Yes - 0% No 0% D.A.

3. 10,0% Yes 0% No 0% D.A.

92 ,

119,



4 . 92% Ye s

5. 92% Yes

6. 92% Yes,.

7 . 92% Yes

1. 62% Yes

2. ..92% Yes

3. 92% Xes

4, 92% Yes"

5 . 92% Yes

6. 92%. Yes

7 . 92% Ygs,

8% No 7,

El. No' '

8% No

8%- No

L: N 13

38% No

8% No

No

8% No

8% No.

8% No

8% No

C

N - 13
47

8% Yes 92% No'

38% Yes 62% No

3., 46% Yes 54% No

4. 85% Yes 15% No

5. 69% Yes 32% No

6. 0% Yes. 100% No

7 . 92% Yes 8% No

6., 38% Yes f, 62% NO

10. 5,4% Yes

11. 23% Yes

12. 0% 'Yes

-13. 77% Yes

14. 69% Yes

46% No

77% No

100% No

23% No

31% No
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'0% D.A.

0% D.A.

0% D.A.

0%

%

0%

0% -D.A

0% D.A.

9% 6.A.

0% D.A.

0% D.A.

.0% D.A.'

0% D.A.

0% D.A.

, 0% D.A.

0% D.A.

0% D.A.

o% . A.

' 0% D.A.

0% D.A.

'0% D.A.

0% D.A.

0% D.A.

0% D.A.
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